Humoral immune response of Simulium damnosum s.l. following filarial and bacterial infections.
The time-course of the humoral immune response of female blackflies after a challenge with bacteria, different Onchocerca microfilariae species, bacterial endotoxin and microfilarial extract was investigated. Strong bacteriolytic and growth inhibition activities against the Gram-positive bacterium Micrococcus luteus were induced by all agents. Specific differences were found in activity levels and time-course. Notably the endotoxin lipopolysaccharide (LPS) induced a very early, profound bacteriolytic and antibacterial response, which declined within a day after injection. In contrast, the bacteriolytic activities after Escherichia coli D31 and Onchocerca microfilariae infections were lower, but remained elevated over the observation period of 4 days. The bacteriolytic activity was correlated to a haemolymph protein with a molecular weight of around 14 kDa. Anti-Gram-positive activity in the E. coli infected group appeared within the first 6 h. However, it took 4 days in the microfilarial infected blackflies to reach significant levels. The active agent was identified to be a peptide with a molecular weight of around 4-4.5 kDa. Activity against the Gram-negative bacteria E. coli was detected in blackflies injected with E. coli D31, O. dukei microfilariae and microfilarial extract on days 1 and 4 after injection. The immune response in S. damnosum s.l. naturally infected via a bloodmeal on cattle supported the findings of the experimental infections. Similarities of the immune response kinetics between bacterial and filarial infections suggested that intracellular Wolbachia bacteria, released from microfilariae, could be responsible for the antibacterial response. This is supported by the observation that the induction of an immune response in the Drosophila melanogaster mbn-2 cell line by the filarial extract is blocked by polymyxin B, which forms inactive complexes with bacterial LPS.